A LTHOUGH applications of potassium and magnesium are known to increase yields of soybeans for seed on certain soils, there is little information on the specific effects that these nutrients exert on the components of yield or on plant or seed characteristics. For example, under conditions of a field response to potassium, the mechanism -whereby additions of this element bring about a yield increase is not known. It may be by increasing pod formation or by improved retention of pods to maturity; by increasing the size of the pods, that is the number of cavities per pod; by increasing the degree of filling; or even by increasing seed size. It may be that the "beneficial effect of a nutrient element is reflected in more than one of these possible ways.
The objective of this study was to determine the specific effects of potassium and magnesium on these yields components and on the seed characteristics, thus narrowing the problem associated with these nutrients to specific types of plant behavior. In carrying out this objective seed quality was investigated by studying its general appearance and chemical composition.
Insofar as the authors know there is no information on the specific influence that potassium or magnesium exert on fruit development and seed characteristics. A mixture of potassium and phosphorus was. found to increase soybean yields in Indiana with corresponding increases in pods per plant, beans per pod, seed sizej and quality of beans (7). 3 In these studies, however, the specific influence of each element was not isolated.
In respect to seed composition it has been observed previously in North Carolina that under conditions of potassium deficiency the oil content was increased approximately i% by additions of this element (3, 5). Cartter has reported no effect of potash on oil content of beans under conditions of little or no yield response from potash additions (2). Under these conditions there was little effect on protein content.
MATERIALS AND METHODS
The experiment was located on Coxville very fine sandy loam in Beaufort County, N. C. This soil type is dark gray in the surface with a mottled gray and yellow heavy clay B horizon. It has' rather poor internal and external drainage but artificial drainage with open ditches makes it a potentially productive soil.
The location for the field experiment was selected on the basis of severe potash deficiency of soybeans in 1943-The soybeans had received no fertilizer, and corn the previous These fertilizer differentials were applied to ea varieties, Ogden, Volstate, and Woods Yellow, wi mate maturity dates of October 10, 25, and 30, r The fertilizer treatments were set-up in a 3 X lattice design within each of the three varieties. the four replications the varieties were random sub-plot consisted of one row 30 feet long.
MEASUREMENTS OF FRUIT DEVELOPME SEED QUALITY, AND YIELD
The following procedure was used to study po and retention: Five plants in each of two rep selected treatments of each variety were tagged. were made at intervals of two or three weeks from early pod development, to September 28, near ma smallest pods considered were those at least 54 inc well covered with-pubescence.
To determine the size distribution of pods and t of filling, the following procedure was used: At h about 25 plants of the Ogden variety were carefu from each plot. These were taken to the labora the pods were detached and classified on the basi two-, and one-cavity size. Subsequent calculations to determine the percentage of the total fruit fal category. Further subdivision was made on the ba ber of seeds per pod. For example, in the threecategory the percentage of the total fruit conta seeds, two seeds, one seed, and no seed was Similarly, the proportion of the fruit of the two containing two seeds, one seed, or no seed was Likewise in the one-cavity size fruit, the proport containing one seed and no seed was determined.
The pods in each of the above subdivisions we separately and the percentage by weight of goo quality beans determined. The poor quality beans
